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(54) METHOD AND DEVICE FOR PROCESSING 
IMAGE 

(57) Abstract: 

PURPOSE: To change the expression of a portrait or 
animation while displaying the image of the portrait or 
animation in colors at low cost with a small amount of 
data. 

CONSTITUTION: When changing the expression of the 
color portrait, first of all, a basic image is prepared by 
plural closed curves omitting the colors (step S18) and 
next, a color basic image is prepared by painting out the 
boundary and inside of closed curves consisting of the 
prepared basic image (step S20). Afterwards, 
deformation information is selected by changing a select 
number while observing this color basic image (step 
S30), the closed curves of the basic image are deformed 
corresponding to the deformation information (step S38) 
and next, a color deformed image is prepared by painting 
out the deformed closed curves in the colors. Thus, the 
expression of the color basic image is changed. Then, 
the expression of the portrait can be changed only by 
simply providing closed curve data, color data and 
deformation data for changing the expression of the 
portrait. 
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ftimmc&^xBtTZco&xm v o-s tr # ^ — <ommm 

fEJSLfcK;*:MtftU:*fbT, ^cD'ptdi< b fc — fflSSrttlE 
b/t^7P^-^ Ctff U 

K^bfcS*]ii«tc^ttSP^ffi*^«#isj;u«rta5«:« 

ii«3RJS5 ] mfcffl&m&&m££<?xftj8.-rz>&m 

«t5Hift»Mf«k, 

r <o m & £sm#3^s: \c x VEf& $ ft m^m & «: £ 



(2) 4*H¥7 - 2 6 2 3 9 9 

m j r-?m:7£^&icxmi££fotc&&i7—? \a& ctf 

z<vm&^mcxrEf&£fLfzm&mt£&m&T%&m& 
m<DmR&£ZFftn%ffi%mmcte^xffim<v£LXMK> 

«tSHffi»M¥8i:, 

JtSEHffij»^j*^®tcrf^j«b^S*:iii«lc^|-bT, ^ 
ftfcS^-* lCttfcTZi&jEftxm7£TZWlE&m7£ 

15^ JT^— * R^^S-CR^: $ frfz&My*— # bT 
^ Wt^IM^h 

r^M«^^#*iCT^b/tS*®«^*5ttS*Mfi 

r ota«*tb/t^7 f-^i:MtSfet*Hi»<o 
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[ 8***114] iWlEffi^— *R^#tt, S*®^ 

[0 0 0 1] 
[0 0 0 2 ] 

^^-^tc J: ^ -y 7 ^ ^ -^f r-^ ?r t/T tr v ^ 

[ 0 0 0 3 ] 

[0004] ^rrr^^^fi, fSa* 

So 

[0 0 0 5 ] 



7-262399 
■tottiEftic^ l,fc$r:l&-T-? l£JE DtS» U S» 

b fc £ * ® ft i c *5 & a ft ^ m ft- *>■ «t £ ffi m 

[0 0 0 6 ] #*UlMfi«iLT, CTx.fif»*iB 

^ ^ t-. -e^ Ky httfio«t tarsal*:, r 
fetich, ftOKs/b^xSlXliySS^ttf 
[ 0 0 0 7 ] Wx.li»*96EioJ;5l^ fttjfaS*® 

[0 0 0 8] IS* JS 7 j5*co®««i3lS6«fi, Bf^^S 
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CO 0 0 9] flRJx.Ha^JaQiEWOcfcitC, iMfB 

7L&m$tm i oia*^«fc^t^ ffirEHift«fe/£^att, 

tt^B^05^'>&< <ht> 1^±£^T3S^ 

«o^w< £*> loJEJii^agij-rswJSij^a 
[ooio] wA^fg^JS i 3mnv>&v\z, mmm& 

E«LT^S«^-*E«#a<i:, ttSca^Jg?-:? 
[0011] 

i;T«»LT*JBH«S:f^ricL, ei<D^iIi«£«Sf&-f 
0*7 — <OS*Si«E^*11f**<t$-a:S. 



(4) ftm 3 ??*— 2 6>3 9 9 
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[0 0 12] L/i^oT, <Hfi|£<Z>iIi#*#7— *^<* 

±L)imzti^-T-$ *m'D&mm£< , mzmmnk? 

[0 0 13] 

mm&n sat* mm&mmisX^w&mmmiz-D^ 

CPUh ROM2, RAM 3 „ X-fy^fflU, 

5, ^ >^ 6 i5cfcr;&aS^|gi</U 7 l: J:oT 

^mm (c*rjs-r ^ < r o m 2 \z&m snt^5«»^n 
jBjaa*.*:^— ^©tfMffiffl) £fr?„ *fc, cpu 

[00 14] ROM2tiCPUl(?)ffli^n^7A^(# 
•tff^KOftaCSfcSrX-TBttlBfPriEx-^, fflft^*7 
^»»»LT^*. RAM3ttCPUl^»»iaiS:ff 

50 «X-fyf (^J^^-^il^^a) , (HIRISl^flI« 



X-f yfaS4tLW V}X, 

[0 0 15] (*S^8:) BttCPUlOSlJStffl 

6t>£>T% M*tfilHftm^«£lHl& (Video Display Pr /0 
osseser : HTVD P ^1^5) > VRAM, TVf-fX 

5. ±ECPU1, ROM2fc«ttfRAM3tti&fti:L 
TffiffliMfg2 1, «fg2 2, SAMPER 2 

[0016] ffffl^P^o 
H 2 tt(Bt«!&fPJ5E«La CD * -f > 7" P ^ 5 A * ^-r 7 p - 
fXf7ysi0t<^yt7<X (WSBflSfl&S) £fT 
r->t7-fX» RAM307-^XU7<W'J7» it:/ 

[0 0 17] ROM2 Kte^l 3 C^tci: o \Z& 

t^fc^cDjgf&o^je^— (i) - (n) a*»iirtsn 

fflgl^-^-^A- F £lCK#£nTBf«G>XU 7K 
Ac, ttftc&gJB^-* (1) - (n) mqn^ttSffitn 



ffl¥7 - 2 6 2 3 9 9 
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#jx.fcr, ajex— * (i) w:&ofcs«, as* 7 s 

(2) tt«ofca*t^-5ft©tC, 

[0 0 18] H&7u#7J*izmv* ^:^T\ Xfyy 

M2)&>SSfc2*fcHLT, RAM3lCD-FT^)o ^ 
RAM3 KttH4lC^<fc5fc#ffl<07 — i?XU 7**K 

t*e>nT*5 0. rom 2^£^tt2nrc^-^te*fj£ 

T5XU TfCP— F$n5. RAM3£07-^IU7$: 

KffliBlAfpjSt?— * EHffi»A*^j5E-rsfc«>©T r — 

^^MnxU7 

KflSBflMS^-^ EHfflJ»BS:^fiE"rsfc«)0^- 

^^Mt^xU7 

^Stt«T*x'J7 

^^Mt^>xiJ7 

^*»»tSXU7 
[0 0 19] BJffi«A*^— 7 s — * HftiA5:ID 

o^-re (*^-> ^^nf-^^Mnxu7 
gfla^B^^-^-^ affl«B«raotp^-rfi <* 

Hflfcc*^-^-* Hft»cftaot5^re (* 

tjfjrrs^-^sjfrwrsxuT' 

sftjers^-^sftttT^xuT 

5-) ^t§S1-^T-^^#3tl)XiJ7 
gBfi^F^^-^-^ BBtt*F*ft0^-5;rfi (* 

5-) ssie-rs^-^stfrw-rsxuy 
[0020] tj^-vtmy?? (a) bussa** 

^*ft£tS7 7^*fttttSXU7 
*5-tttt:77y (B) H«»B&*5-R3exU 

tS77^tt«nxU 7 

^7-«l77^ (C) H«»C**5-«ffiXiJ 

t577y*»«nxu 7 

rt^-tttB^y (D) Hft«Dt*5-K3exU 
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^-ttfigy^ (e) b*»e**7-S£xu 

*^-tt»:77y (F) Hft»F**^-K3£xu 

7\zm& (o*o, etio^^t) 

[0 0 2 1] rtyf7{f7V>Fi]9-mi% 

im*?—* surx-y yfi:«fcoTi«snfc«ife 

i^MT^xUTl 1-16^§ 0 {ftjAH XU7 
1 l»4W«*»W-r*xU7, xU7 1 2 
nxU7, XU7 1 3f4*JC*5»-5>fciRW»*»»-r 
XU 7 1 4 ttll©lij|SS»Wt 5XiJ 7, X 
'J7 1 5tt»0/^7&»«t*XU7, XU716JJ 

t^Mnxu7^§o 
[0022] nxsyu-^^—h<Dmm\zmn. x^y 

7S16^i§t, i<Xf7^S 1 8 \zm&* d-h 

^Msi^fT^o emfcjzo, ft^^n^* ^-(Dm^m 
m rnrntk) a^^ffistcx^n*. x^y 

ys 2 4TX^-h77^S F £: [1] iCtyhTS. 
X^-h77^SFH <Zyt7l'Xi!!llT [0] \Z 

«fcO**H*jWtsj£3ftfc£#K, [1] K-feyhStt 
£t>cDT&£o f tt> SF= [1] S*® 

[0 0 2 3] Xf7^S24tSF= [1] Kft£<h, 
7s*ry7S 2 6 tcitfro — ±12X5^;/ ^ S 1 2 T*X 

■cNoic^KLxfy^s 2 6 tcii}^> F ^>y-r^>o L 
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iiiRx< 7^*>Lt^ft»na, noic^kltx 

T7^S 4 4 tC^-V >:/T*. 

[0 0 2 4] A. IRX<7fjJ«t>LT^^S 
Xf7yS2 6^<bNOtC^tKLTX-r^ys 4 4 \Z*J 
*>:/U Xf7yS4 4TXh77 P X^7W>L 
T^fc^SA^WB'JTS. X Ny^X-f 7fMl^<?) 

hy^7W>lT^5i:, X^^y.7 p S4 6tCit 
/uTiim<7)^&^ U 7t^ ^ntC^O, ^ffi 5 (c 

s i 2 icioTX^- hx<-/g L cotRfPSWgij-rs, * 

fc, X-f 7 f 4 4 t X h 7 7 f > L T ^/j; tt 

Xf7^S4 6^yt>yiTXf7yS 121: 

|^i;^1«(0<M«teSr^LT*5<«t , 5!a:» J &-C*So 

[0 0 2 5] B. a«X<y^**:*>L&££ 
Xr^^S2 6)6^YESk:»KU a<X7=-y:/S2 
20 8TX^-h77^SF^ [1] T*£j&>5^£*iJJgiJ-r 
X^-F77^SF^ [0] ©^#11X77^8 4 
4tC^^>7 P T^o L T, C<7?t^ttS*?X-f 

#&^j&>5"C*£. Xf7yS2 8TX^-h77^S 
Fffi til CD^teX^y^S 3 0 JCil/uT*^^— * 

>-r^^^-^ (i) ffima^tix^itm^zit. 
x-r ^^©»fp(c«fc o&oaE^-?—* (2) tc^o, s 

[0 0 2 6] #C<^T, Xf77 P S 3 2 T^EKB^— 
U RAM 3 ten— FT*. f*J*-«, = 2 T<£> 

^j^-^ (2) tti-5««5&*K*a^ns. & 
7-?z>o entcjeo, ^$$TassnT^fc<6(Sii^ 
- f icatJ^TBiiaw a- f s-tn^nfpfiR-r-sffla 

(P^^1ty^-^>T'^) &ftohh*>\Z. X^y 
40 ys 3 8 Ttt^IiItt^aibfc*Jgffifffl(cS^^Tffltt» 

(09Atf, ^JBt*-* (2) 
tKfc*. ^T', Xf7^S 4 OTlHtt^lCctoTf^ 

50 fT^o Lfc^oT, S*®«Sr*^LT-5-W»«*^{b 
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[0 0 2 7] *^T. Xf7yS4 4l3Jt*, flttidSUfc 
S46^yt>yiT7T7^S12(:i§o 

£^U7T5. Xf7^S4 6SI§i, Xf7^S 1 

[0 0 2 8] Sffl^A- F (Pf^figgi31<P1ty;l/— ^> 
H5tt*-f >7 p a^^AO|Hft^A-F<^f^^5&31 (x 
f^y^SlS, Xf7yS36) ^>^^T 20 

Xr77 p S 5 OTEBftaASffac-rsffiaSrS-S, 
Mx.ll EBft«A^ffl[»tCfflST*»^^tt. ftuiScogfl 

(H4oxij7i i iz&mznzmm m^f&zn 
gi^Sii (^4 <?dx'jt i 2ic»jwsn*iiHao a* 

(H4©lU7 14l:»»Sn5I«) *«fpj«$ns. 
[0 0 2 9] Xf7^S 5 8TlffliE^M 

i 6 \zfamztiz>mm) ws^ns, xf7ys6o 

[0 0 3 0] hgafflgcP-fryjU--^ 
H6, H7ttHtt»A-FftffjaET-5«^©Ky 
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b/t*>£)T&£o M^CO TBresenhaniJ C07;U^'JXA 
5« ft&, £rFG>:7P— ^i* — hoKKTii, n>tf^L 

[0031] 5 L >xni, sfxfy^si 

(xi, yi> 45^1/ (x 2 , V2> £ £^tc#b<ft 

x = x i 
y = y i 

A x = x 2 — x i 

Ay = y 2 -yi^U 7JVzfVX2x<DmMme\ZMLX 
e=2eAx 1 / 2 > £ LT«#*ift«K 

1 / 2 «±0»^tt 1 #ffi«W«nfc*<Z) 

^ >biz^y^mm^^, mm<DM^&i/2yfcm 

ft43, l*ffi/fWBinfc^:^)3R-f >htcS»y Srii 

e*S«tD»iflS-r*fc«>lc, »JS«e*e r i j £M3¥ 

[0 0 3 2] £T, XT7/S 1 0 0T*\$&m<Dl&&. 
m&<Dmm<Dmhl,T. x&WJZ-D^TIZ. gainx£r^ 
ffiU ymmz^^Xfc. gainy^ffffi-T^o Ctf>« 
M*fi,&<DxJffi«tefromx, BBJ6^0y ffiSttf romy, 
»^<7)xffi«ttto.x, *S^(7)yffi«ttto.yT*bTl^ 
^>c fit, xffi«(COl^T<Z)SIC0ffii»jS:tt* *$jS<Ox 
ffi«to.x36^e>BBifi^<Z>xffiafromx*«3¥Ufc'bco, 
£9 (to.x-fromx) ibTS$rL^> 0 H1$tC, yM 
\Z-D^X<Dm<DmW^t, ».«Oyffi«to.y^e»B8J&^ 
(Oy M^fromy^:^SLyct>co, (to. y- f roray) 

*^x% xf7^s i o 2T*mm<oi& 

*jft<0««OiS ("Tfttoft, <St#) <^^*ffflA (de 
Ita) ^^E-n-enxffiSisAt/yffiatc^liTJRSE-r 
5. WAH xffi«7?ttdeltax=abs (gainx) tit 
§Cg£T£« deltaxttAx = X2-xi^ffiSt* yffi 
WTttdeltay =abs (gainy) tLTSStS, delta 
yttAy = y2-yii:ffiSt5. 
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[0 0 3 3] Xfy^S 1 0 4-vmm<Dt&&* 

^^J^^cOxffi^OHgainxco^^^WS'JT^o gain 
x^jE^t^ttX^y^S 1 0 6t;riiA,T*ratex = 1 fC 
tyM, gainx** To J (^ifBxfiy 1 0 8 \Z 
itAy-Cratex = 0 tc-fe-/ * 5l:gainx*^©i:S 

B^fy^S 110 tCit/uTratex =- 1 tcizy hT 
Xf7^S 1 0 6^fy^S 1 1 OCDfpjn^^:^ 
Xf7^S 1 1 2Kiitr. Xr^ys 1 1 
ra«(;:iS*8<Z>J&,£u KL&^ffiS^yJ&Scofigainy©?? 
^SWg'J-TS. gainyiWEOtSttX^y^S 1141: 
i£A,Tratey = 1 \Z^v hi, gainy** r o J co<h^ta 
Xfy^S 1 1 6 KiJt/bTratey = 0 Kir-/ h U $ b 
(Cgainy^^(7)i:^^X'T-^7 p S 1 1 8 (CitA/TTratey 
= - 1 h-f& 0 Xf^ys 1 1 4-Xt7^S 1 

1 8CD{«m^ft*f £<h, Xf7^S 1 2 0 Kittf. 

[0 0 3 4] Xf7yS 1 2 0Tttit«(DxJffi«^fpJ<7) 
ffl£0»*Mfideltax t. y JS«^|fi]O«€?<0*6*HfideI 
tay <hfti£|£L, del tax j&tdel tay J: D^^t^g^ft 
cnil xjffi«;£ffl£yjK«:frffl<0£^S£ 
/-f >ORSS«t"r*^*ft£-r-6fc»T*a 0 delta 
x>deltay Or&fc-fe, TRUE^it, 

«$^YESf:«^) tot, X^:/S 1 2 2 lCitA,T;>W 
>R^Jg (main delta) ftdel tax IcT-So ft*, HI® 
±TtoJ (main.delta) t LT7 A*— ftttftl Lt^ 

[0 0 3 5] #C(^T% Xr77 P S 1 2 4XV7m^m 
(sub delta) ftdel ta y \ZTZ> 0 &*3* glffi-hTti (su 
b_delta) <fc IT7 A-ft#tJ0 LTt^^ *X 

#C^T\ Xf7^S 1 2 6T/-f>ft£77^ (flag) 
*TRUEl:LTH7©Xfy^S134l:IO. 
>*5£:7 7£f (flag) Ki*-f >Rg« (main delta) ft 
deltaxlCL&j^, *5 V>ttdel tay L/t^&jjVT 
T&£„ —27, deltax^deltay C0£^ (T&;fo%, F 
ALSEC9<h^ ^;fo(3>*NOl;:ffi3> te, Xr7/S 
1 2 8 lCjtAvTp<-r >KIUa (main delta) ftdeltay 
tC-T^o &^T, Xf7^S 1 3 OT+f-yg^JH (sub 
delta) ftdel tax tCT^o #Cl*"Tf, Xf77 P S13 2t 
* 0*^:7 7 2/ (flag) ^FALSEf:bT07i?)X 

■x-y ys 1 3 4 tciiir. 

[0 0 3 6] H7 lC*£D, Xt^S13 4"CttiS«C!) 
J6jS<OxJS«^ffiS-rs hdotx [0]*K*&^«xJS 
Sfromxrc-fey h-rsi:i:*>(C, S«<Z)*&j&<Z)y ffiSH;: 
F v bdoty [0] ft m%H&(D y ffifilf romyK-fe y 

Xf7^S13 6THi;< x*K;fr[p](D/S 
— 9 P x«rBH56^<DxJffi«fromx(C-fey htStt 
feic, yffi«*lft<0/^7pC-^pyftBB*6j«flDy««lfr 
omyfc-fey FT^o Xry^S 1 3 8 "CKfUS 
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efterror=2x (sub delta) - (main delta) &£>it 
Z.<D&\Z<£Z>h, Wi«e = 2*Ay-A 
x (?)ct5 tC&£>„ 

[0 0 3 7] :&^T% Xf7^S14 0T'#<>^ i ft 
JBJWffi [0] K-fey F"T5. 4W>5M totals ft ^/&~r 
SH^hSIS^fiSLt^KfeOT, [1] &£fi»t;: 
cfc^T^f>^J^>hSn-5 B Xt7^S14 
2Tj}W >iM #*;*-f >R^JS (main delta) <£0/Jn£ 
l^g^ftffl»JT£o TRUEOtSUXfy^S 1 4 
J0 4 (dj^TK!6JHerrora*er"ror^ 0 "CftS^S^ft^JgiJ 
*3~£c errors 0 <D££\t, Xf7^S 1 4 6T^-f > 

ft^^^y (flag) s^jgy-rs. ^ost^^y (fi 

ag) ^TRUET^n^xlIC0^7< >m^m (ma 
in delta) iCR^irO* Xt7/S 1 4 8t: 

MAjX^\b\<D)1— ^XDymWtJj&XD/^? * — ? p y ft 

^izw^xmwt^. 

P y = P y + ratey 

[0 0 3 8] fr^X. Xf7^S 1 5 OT^IhIO;!/— 
20 error = error— 2 x (main delta) 

zn\z*o. mmme&*-( xDmrnz^-D-rmtT 

%>o &^X\ gyXfy^S 1 4 4 £M^Trafl6<ZUl/— 
y*«0ji-r. Xf7^S14 6T^^>^7 

^ (flag) C0MgiJ3(S*^F AL S EWtltt, yj&gl 
©WOaifl (main delta) \ZWCfeZ tlT Z> t. 
WBrLT, Xf7yS144^^Xr7ysl5 2(:» 
H£U ^@<Z>;!/— ^>OxJ^I;&ft£>A^;< — ^ p xft 

^izft^xmwr&o 

p x = p x + rate x 
30 Xf77 P S 1 5 0 \zm&. ^-{B\<D)l — 3-><Dm 

^me&mmm^izfe-DT&wTz. 

i 4 4 \zm^xmm<Dju-y^mo&'r 0 ^it, 

XT77S14 4TR^3gerror^error<0 \Zt±Z>£, 
Xf7yS 1 5 4lCi£tt£o H±©Xf7^S 144- 
Xfy^S15 2<Oi!lIl:«J;tJ, ^-T>^^JI (main d 
elta) CDMS^fi^n^o 

[0 0 3 9] ^Cli-T, it^RSlJS (sub delta) ©ffia 
tC^^>o ^T, Xr77 s S154T^<>^77^ 

(flag) **JgiJL, ^-f>^^^^^ (flag) OTRU 
40 E"C?*tltf, xjSa^*t^-f >RM3g (main delta) 
KR^SnT^S^S, Xf7^S 1 5 6 izmAj-c^m 

p x = p x + ratex 

Xf7ys 1 6 0T^@o;i/-f XDRMJge 

ft^st-^-^x^-r^. 

error = error4- 2 x (sub delta) 
Z.n\Z£0. KSSJSe^-y-yRHsub del tafCct^T^ 
fbT^o Xr7ys 1 6 2 Tx^^fSjcO^lHl 

50 (DJU—^XD/^y * — ? p x^fiftut^cOx^tC^fiC 
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T£ \*y Motx t i + 1]£T£<, S«!JO;i/— ^>T« 
i = 0t$>§/i^, dot x [ i + l]=dotx [1]£&£ 0 
^>£9, 1 Hy hfc^infcxMCHy hdo 

tx^SfflStlS. Xf7yS16 4T*#'f> 

* i [1] >^U;*>hU n&XTy? 

S 1 4 2 ICH^T^-y**Oii-r. 
[0 0 4 0] — 7x7^5 1 5 4WOftS77 
if (flag) «)¥iJgiJtt***FALSET?*fttt, yJ^S^ 
^3&t^>f >KMJS (main delta) l;»gsnt^-5t« 
IWLT, Xf7/S 1 5 4^e>Xf7yS 1 5 8 \Zft&i 
U ^m<D)l— ^XDy&WiJjfaVin^ * — 5? p y 

py = py + rate y 

^■CO^, Xf7^S16 0i:I^ ^XD^ 

7^16 2, Xt7^S16 4^ST, mi^X^y? 
S 1 4 2tC^oTJU-y^«*0il-ro fit, «*stw 

Xfy^S 1 4 2T#-f >^ i *<^-f >HMJS (main d 
elta) £UHC&£<fc, ^©-y-^— ^>*»T"rs. CI 

rSScMBresenhamj XASffl l/*T. SSfcth 

fti«2^n>hn-;^>h (P2, P3) 2 
^7>^J-W>h (Pi, P 4 ) tCct^T^^^tl, 

<>h (Pi, p 4 ) t\tmmomm<D2M^. &&<z>m 

Stt, ffil^ttfPl (xi, yj) , P 4 (x 4 , Y4> <^«fc5 
tc^^n^o n>Np-;l^-f > h (P2* P3) 

SB. 0»J;L*iP2 (x2^ y2> * ?3 (X3, y3> <£><t^ 

B(t) = (l-t) 3 -Pi+3t- ( 1 - t ) 2 • P 2 
+ 3 t 2 • ( 1 - t ) • P 3 + t 3 ■ P 4 
fzfzL. O^t^l 

tHOA^i omv&Mizmt-r&tz®* o^e 1 <^p^ 

*5, t = 0£±itK:ftA?-«>£. Pi (x h 

yi) £&0, cnB-J(DS8^^gt 0 t = l 

*±5tK:«A"r*<t:, P 4 <x 4 * V4> t&o* ^nti 
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[0 0 4 2] ^-f, Xt^;/:/S 2 0 0T3tW>* i £ 
[0] fc-feyhU Xf7^S 2 0 2tS»t*t=i 
/ntLTW.&'t&o #-f itt CI] **C-f >d/U 

7fy^S 2 0 4TlitnStn=l. 0- 

t ftsSKJ^TSEff-r*. &^t% xt7^S20 6 

Tf^xftiRB (t) (Z)«t^0f©JS (-Tftto^. 
70 t = l) (DxmmzrD^T^lZft-DT&W^&o 
s x [0] = t n x t n x t n x p x [0] 
= ( 1 - t ) 3 • p x [0] 
= (1- t) 3 - Pi (x) 

p x [0] tt7>*-^ > h PiOxagT*^. 
Tr> Xf7yS 2 0 8T^yxMB (t) <DU& t <D 
imom (T&to^ t) <Bxffi«Ka^T*j£l;:fiE-3 

s x [1] = 3. OxtxtnxtnXpxtl] 
= 3 t * ( 1 - t ) 2 • p x [1] 
20 = 3 t • (l-t) 2 -P 2 (x) 

px [l]|jD>hD-M< >FP2©xI8T»5. 
[0 0 4 3] ^X, Xfy^S 2 1 OT^yxMB 

(t) o^©:to2^o3s cr&t>%, t 2 ) oxmm 

s x [2] = 3 . OxtxtxtnXpxG] 
= 3 t 2 • ( 1 - t ) • p x [2] 
-3 t 2 - (1- t) • P 3 (x) 

p x [2]B3> h P-M< > h P3©xIlT^^), & 
^X\ Xr7yS2 12WxMB (t) CD^&t 
30 (D3m<Dm (t"ftto"6, t 3 ) OxJffiStCOt^T^JC 

s x [3] = t x t x t x p x [3] 
= t 3 • p x [3] 
= t 3 ■ P 4 (x) 

p x [3] B7>^-#< > hP 4 «xIiT^§ 0 
[0 0 4 4] Xt77 p S2 1 4-Xf7^S 2 

2 <HC*5^T, ^:xxffi«8B (t) (B^Bc t CDyffiSK: 

14tr^^xffi)||B (t) a>^» t (D0fH<Z>iB ("ffc*) 

40 t = 1) (Dymm\z-D^x^\zvt^xmwr^o 

s y [0] = t n x t n x t n x p y [0] 
= ( 1 - t ) 3 • p y [0] 
= ( 1 - t ) 3 • P! (y) 

p y [0]fJ7>^-*< > h PjOyS^So #1^ 
X\ Xfy^S 2 1 6T^yxftfiB ( t ) O^R t CO 

im<Dm (Tut>*>+ t) <Dy mmiz~z>i,^x#:3:\z$£r> 

sy[l] = 3. 0XtxtnXtnXpy[l] 
= 3 t • ( 1 - t ) 2 • p y [1] 
50 = 3 t • (l-t) 2 -P 2 (y) 
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[0 0 4 5] Xr^yS2 18 -C^xffiSB 

(t) O^^tCD2^C0J§ CT t 2 ) CQyM*g 

s y [2] = 3 . 0 X t X t X t n X p y [2] 

= 3t 2 - (1- t) • py [2] 

= 3 t 2 - (l- t) • P 3 (y) 

p y [2]ttn> ha— jUsp-f >hP 3 <Z)yffiS-e*S g & 

l^T, Xf7yS 2 2 0T^yx«B (t) <£>^?& t 

CD3iHc7)Jg Crfc**^ t 3 ) (DymmiZ-D^T&iZlZ 

s y [3] = t X t X t X p y [3] 
= t 3 • p y [3] 
= t 3 • P 4 (y) 

P y [3]ttT>*— 3p-f > h P 4 ©yI8T»S. 

[0 0 4 6] ^I9tC^0, Xf7^S 2 2 2T^yxft 
«IB (t) ±^^>ht^>hf H ^Eil:J:^Tffi 
Wr*«^©HM«*WxflESIbx [i] , ySIby 

[i] *««JJ4*Jc, bx [ i ] =by [ i ] =Olc-tr 
7 ht5. 7r5/yS 2 2 4T#'1'>^j*JB 

fflfi [0] i<Xf7yS 2 2 6T«SW 

xSgbx [i] Mr/ySSby [i] Sr-^n-fn^ 

bx [i] =bx [ i ] + sx [j] 

by [ i ] =by [i] + s y [j] 

"A^X\ Xf7^S 2 2 8T#<>?]^ [4] W±H 

&-3fc^5^«r*JS'JL> [4] *S(Dtf(iXr7ys 

2 3 0 tdimA>Tr^-f >^ j £ [ 1 ] j£W-f >^ U * > b 

T, Xf7ys 2 2 8T^-T >^ j [4] BLkfc&S 
Xf7^S 2 3 2 left*}*. 
[0 0 4 7] Xr7yS 2 3 2 TdW >^ i *t 

ys 2 3 4 tcitA,T#-r >^ i £ [ 1 ] bh>^ u ^ 

>hU 08©^fy^S2O2i:RO, PJ«eo;i/-:/ 
^r^DjI-To fit, Xf7yS 2 3 2 t^>^ i Hfi 
nfiUiK&St, ^IllOlf:/;!/— ^Sri^T"^. -(7) 
cfc^tcLT, #-f>^i^ [0] ^^n^-eo^u^ 
>h-r^>r<htw<J:^T2^0zi>ND— )Vi$<1>h (P 
2, P3) 2^<D7>*-W>h (PI, P 4 ) K<fc 
7T£»SftS^xffi«B (t) ±<Z>^£KJtiU r 

hra*4^<7>jfic"cig«j^*tra-rs^i:Jc«to, — 

[0 0 4 8] *F ^> 
B10, H 1 1 te^W ^P^AC^tettS&Oo^L, 
#131 (Xf7^S2 0, Xfy^S40) X 7 
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fxfy^s3ooT*7-xij7*j7U7rs. 

^7'J7^n, ftSfefc&S. ^C^T, Xf7yS 3 0 2T 

10 \z. T^T [-1] ■*5-tt»7 5* r = [- 

[0 0 4 9] ai2<0WTH t7yi^M(D^7- 

0, fiT&^nfccfcSK&oT^*. fit, ft*^^ 
x9hO*7-9#77^*s [1] tC^^fctXt', 

iw»*-r-6*7-ttii7 5y3*«Ke [-1] 

20 *>S [1] fcfc*) t5<t3l;&oT^5. Xf7^S 
3 0 4TW>^ i * [0] tC^UTU Xt77 p S 
3 0 6T4W>^ J €r [0] (C^U7T£u >^ i 
teHiffi-hCD^O (fiSJx.tt, 0^f,5 2 4^T<?)7^> 

[o] ic-rsc^tccto^-f >o*«m^sn, *w>^ 

j= [0] tct-^CitcJ:0^-r >0±<^H^ hO^JB 
[0 0 5 0] 'A^X\ Xf7^S 3 0 8T'7-f>^7- 

50 icoior£ [-1] \zm^T^>tth\z, "y^y&yn— 

<^-f>#^) lnum£ [-1] lzmi£TZ> 0 7-f>#7 

-5 t>^T$)^ e {*mt>, [-1] tcia:^$nsci<t(c 

<t0, lfl#J#c8I£&£o Xf7^S 3 1 0 "CK 

ftil*>7V-k& (n-1) K!££T£o gift 
|s^6l0£>£<hT££:, EHttH^->A-kSr [5] 

40 S5<, JKT, CtltCcfcO, Xf7^S3 

[0 0 5 1 ] Xf7/S 3 1 2TBBft^PScC 

[k] [i] [j] **j»frs. m&mm&c [k] 

[i] [j] ttBHft»^->A-k(0«jfeftt, ^®<vm 

■rfe^o fflft^w^cc [k] [1] [j] ommmskifl 

TRUE©tflt Xfy^S 3 1 4 (Cit/uT^^ — « 
50 Sg^^^Cflag [k] ^rJK^-T^o rnt^cfcO, ^lelCO 



(11) 

19 

17 7^ [-1] *>&JR<ELT [1] 

Xf7^S 3 1 >^J7- IcolorlC 

#^-#^£An<£><b >:*->A*— InumlCffl 

^f7^S3 18Tfflft«tWt-k* [1] fc* 

[0 0 5 2] Xf7^S 3 1 2TB!ffii»H»C 

[k] [i] [J] ^«IS^FALSE£7)ttH 
Xt7^S 314, XfyyS3 16 ^yt>ytTX 
f7^S 3 1 8 Kittf. Lf;75bT, ^CO^^Ufi^^ 
Hft*l^->M-k*« [1] «tt5 s ^U^>hSn, 1^ 
±<0«5te*K:»f*T& Xf7yS318^ 
«3<t, «<Xfy7 r S 3 2 OT*SBft»t>A-kA« 
[0] (t^SO, *«— #SS^«jfe«K:tttt 

, TRUECMlTXf 3 1 2 JcMoT^ 

-y^«ioigT« fit, )i-y<DmoMv\z^o, m 

ftH^-W^—kdt 5*^4, 3, 2, 1 t^ScfcSKJE 

t*J»rLTia 1 2 ©Xfy^S 3 2 2 fctfett*. Cc^^ 
■5 tc LT, *H*«fc»LT*7-tt»:7^ycflag 
[k] ^gf^^^CiD, fi£&£ffFpJ#-5-*.5*l 
fete* ^7-S^f:i:oTi§^t^W$ 

[0 0 5 3] HI 1 Ka^cO^<>tC*fLT^ 

T7^S 3 2 2TMflit>A-k5: (n) (CR^"T 

— k* [6] KKJTT*. BBfttt^->A-kJ4ffl*«/JxS 

^>o Xf7yS 3 2 4T^7-^i77^Cfl 

a g [k] *« [-1] K*L<&^tttB-r?***^ -rat> 
[k] !=-i^bxs$n, r i j ©flf^ij ret 

»J TS^ (not) $Stt)(?)T'fel) 0 Xf7^S3 

Cflag [k] «:#JI»T*C£**ftUTl><5. 
[0 0 5 4] *5-ttJB:7 5dfCflag [k] # [-1] 
fZ*L<tt^«!l (TRUE) T?«tl«, Xf7^S3 
2 6 (CilA/"C^i A y 7 r Cbuncfflffii»:*->A— k 
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Xf7^S 3 2 8Tffl«t>A-k^ [1] titty*? 

£ e ^C^T* 7f7 7 p S 3 3 0-(?Hffi»t>/t-k^ 
[0] mmT'foZ *£— #K^«5fcflnctt& 

10 , TRUEtCMLTXf7^S 3 2 4 iCMoTJt/ 

ffi«^->A*— k^6^<&4, 3, 2, 1 chtA5£5lCfllI 

^WflTXr^ys 3 3 2\Ztm%o — Xf7^ 
S 3 2 4"C*^— «ffi7^4/Cflag [k] ** [-1] \Z 
^PL^ttffi (FALSE) T Xf77 r S3 2 6 

^y>>7 P lTXf7yS 3 2 8 Kittf. Lfcrt^T, 
#-7— A^ 7r CbuftcEHtt^^>/K— k£* 

An^nf, ^[ni^^$nfcfflft^^>/N + -koiBft^ 

[0 0 5 5] ^T7^S 3 3 2Ttt7-f >*7-lcolor 
ffl [-1] K«b<?4^ttS8l?»*^, T&to-fefflttJR 

gijtt^n— ^—HTttlcolor ! =- 1 ilTS^n 
^>o — lcolor*t [-1] £^L<&^«JKT 

yS 3 3 4l;I^7-f>t>M- (^-f>#-5§) lnum 

^— Ay 7 7 Cbuf £ 0 /h£ ^S^^JS"^ £<> 
*r ^-A vVr Cbuf t£te«5fcflWS^ft»G>firt*A* 
^-f >:t~>A— (^*f>#-^) lnum***^ — Ay 
7r Cbuf<fc0t>/h$ttntt, TRUE^ftLTAr 
7^5 3 3 61:1^ tfO^i, jlC<toTJ&^*n 
&7<>;feJ:tf h<3#^-color [ i ] [j] (JK 

— lcolorfC-fe-/ hL» ^co^. At77 p S 3 3 8C 

[0 0 5 6] — ;£ % AT7^S 3 3 2T7^>*7-lc 
olon&* [-1] fc*L^«!i (BBftSco*^— 

nt^fti^i) at7^s34oi:»ki 

T*-f >^*^*^ — color [i] [j] £#^-tKSi 
7 ^^C flag [Cbuf] \Z±yb LTXfy^S 3 3 8 
(Cittlc #18:7^0 flag [Cbuf] forty {7 if 

h* («JR) ©fi^i^ns. SAc, XfyyS 3 3 4t 
^< >^->y^— lnun5W*7-;ly77C 
buf£Jl±<Ot*lCtt, FALSEt:»KbTAT77 ,, S 
3 4 0(Cit^, fsl^tCTp-r >^f§£#^-color [i] 
[ j ] £J3 7-Vtmyyt?Ci\ag [Cbuf] K-tey M 
TAry^S 3 3 8 tCittTo L^c^oT, C^Jg'&fe^- 
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[0 0 5 7] 7*7- v -J S 3 3 8T7p< >^ j £ 

1 1 ] 1£Vf4 >#VX>h IT^© F y b \Z»ftT2>o 
&^T\ Xfy^S 3 4 2TM >iMJ*>F|g©2tW> 
^j^ndot (09A«* l7^>cOl^:fiTndot=2 5 

vtnam 1 o^xfy^s 3 0 8 \zm^xm^<D)i-~ 

> 4 1ft 9 JIT. ^ntCcfcO, ^0©^— ^>7?«pii:^ 

LT, Xfy^S 3 4 2t^>^jitndot (Mx. 
2 5 6 Fyh) STaiJgTSt, 1^<>(B£T<0 

fy^S3 4 4l:8tM. 
[0058] Xf7^S 3 4 4T'W >^ i * [1] 

X, Xf7yS 3 4 6T>f>^'J/>hi(7)W>^i 
inline (#J*Ji, 1 IS<?)I^lT n 1 ine = 5 2 5 

Ell O^fy^S 3 0 6KBit>T«tf F* F£Jt^T 
S#*f>*Jft [0] tcHbTH«<Z)^-^>*tt0ig 

lTl^iOJ!!I^T^n^o flT, 7fy7S34 6 
T#>f >£M **nline 5 2 5*) STSJiST 

[0 0 5 9] ^(Oct^tc:, lHffiS^-f ><t 

7tiR> ncottw. gtcoA-y, sr) izttfc-r&mmmz: 

AS ^ S-gBte <D id 7 — co EH ffl SI * m 0 MI^ 
[0 0 6 0] H^g^glgOJOggregij 
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0 0 rtOHft ®©»SI*ffittia 1 3 C^tl 0 0 , 
<h LTfrifi^Jg 1 0 0 (Dtpfo&T P fciHWf'fri: IT^ 

l:liHl 5Jcsr.fc3fcffilH**2*»fl-r*. 

[0 0 6 1 ] A. m&=MJ&(D7U~-^>7\Z<i:Z>&m 

1 

««#U<z>0«-?*rK Ti, T 2 , T3&]S^i"TSttft 

T 2 ' > T3*]M^<2lf SHA«1 0 2 \Z&m-f Z>h<DX 
£>Z>o £<0<h#, Bft^«10 1^^Eftfl0 2^ 

ft« i o i cortasco«F^<D^p©xjaistt, *ia±©^ 

Vix=V 2 x = P x 

T^^n^c ^fc> #Sj«P£Mj(STi£<0ffi»ffclBv 
r co^^ti 

v r=Vix/Tix = Px/Tix 
[0 0 6 2] Ja±O^Vi©yffiSttViy=0 

T*£o — mME.&m i o i co#?a±<o^vi, v 2 

V 2 y = T 2 y * v r 

TSSns. Lfcd^oT, «F^POffl*f{4fip r 
pr= (V 2 y-Viy) / (Py-Vjy) 
= V 2 y/Py 

= T 2 y * P x-/T2X • P y 
40 TS^tlS. Sfc, ^:Mm<D = ftffi> 1 0 2 <B€-i2±<B/a 
Vi' , V 2 T Offi«f43fcat<fcoT*r^i*«"C#5. 
Vi ' x=TT x-vr 
VT y = Ti' y • v r 
V 2 * x = T 2 ' x-vr 
V 2 ' y = T 2 * y*vr 
[0 0 6 3] U±C0^» ^^e>, fiiOEfii 1 0 2 

(V 2 ' x-Vi' x) : (P' x-Vj' x) 
50 = (V 2 x-V lX ) : (Px-Vix) 
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<V 2 ' x-Vf x) / (P' x-V,' x) =prt 

P' x = { (V 2 T x-Vf x) /Pr} + Vf x = 

+ T i T x • v 
• P y) / (T 2 
x • (Px/T 
<T 2 ' x- 



0 1 5 \Z7jkTtj(D\£\£iMELMB(Dy U—^ >#\Z<£2>& 
B^&2 tf>#J-C&0, Ti, T 2 , Ts&m&tT&mM 
EMJ&l 1 1*. fflj&T3<0{£fi*:Sx.&l/>T, Tf , 
T 2 ' . T 3 *]Hj&£-r* = fl»l 1 2 K^TSfccOT 
fiftHftJ^l 1 1 fr*>E.MJ& 1 1 2 -\ 

(TV x-TT x) X (vr/Pr) + Tf x- v WfiKitH £ATKJ6^S«»*«ff feft*. E^H 

r= (T 2 * x-TT x) X { (Tix • P y) / (T 2 MW I 1 10»(f«^fiPOyI8lt S2t±<0,& 

y-Px) } X (Px/Tix) +TT x- (Px/T Vi, V 2 lC;ttJS£i±£ 

ix) = (Tf x/Tix) «Px+ { (T 2 ' x- Viy=V 2 y=Py 
Ti' x) /T 2 y} -Py 10 T'$$n§, 3; it, «f3£j« P £1IjST i h<D&tt&m v 

[0 0 6 4] LT, «»«<0 = ft» 1 0 2 <£>43^ r OMffitt 

/£P' OyffiStt, ^<Dct'5&iS[»«lSTr*aiT#^. vr=Viy/Tiy = Py/Tiy 

(V 2 * y-Vi' y) : (P* y-VT y) [0 0 6 7] CCT% 2±©jSVi^)xl«ttVix = 0 

= (V 2 y-Vjy) : (Py-Viy) — It^H^^ 1 1 1 <£>&52±<D V j , V 2 

£tr>5H«a*J*9 5i:30>-C, «r«p«jRP £]R,&T 2 v r G>BB 

(V 2 ' y-VT y) / (P' y-VT y) = p r h -&Z>h, 

^3H«**)*:si-r*o Uc^T, :©pre^Tf V 2 x=T 2 x-vr 

P' y= ( (V 2 ' y-VT y) /Pr) + Vf y= 20 pr= (V 2 x-Vix) / (Px-Vjx) 

(T 2 * y-Tf y) x (vr/Pr) +Tf y-v =V 2 x/Px 

r= (T 2 ' y-Ti' y) X { (Tix • Py) / (T 2 =T 2 x • Py/Tiy • Px 

y • Px) } X (Px/Tjx) + Tf y • (Px/T TSSns. Sfc, %£1&Wi<DELMM 1 1 2 ©#5a±O^C 

ix) = (Tf y/Tix) -Px + { (Tf y- Vf , Vf COffiStt*SCtC«fcoT^"r C i:*^*^. 

Tf y) /T 2 y } - Py Vfx=Tfx-vr 

[0 0 6 5] Z<D£o\Z. T\, T 2 , T3*M-'S<i:t"S Vf y = Tf y-vr 

1 0 1 ]Hj&T 3 <Bffifi££*.&^7?. Vf x = T 2 ' x-vr 

Tf , Tf , T 3 &M^tTS=ftJg 1 0 2 \Z$zMT Vf y -T 2 ' y-vr 

SB, &Bm<D\MM = MM 1 0 1 CDft^<D#5£,&P(£>x [0 0 6 8] ^B'&CDEMM 1 1 2 

fct, m»Antf4#^P*<HKJ^S:*fiETSa«H3cC)& (Vf x-Vf x) : (P* x-Vf x) 

K:yH:STtt«)fc«^i:, *»«©Sh'y htt^-S =(V 2 x-Vix) : (Px-Vjx) 

frhs Z<Dh$m&T3<Di<LWte&7Lte^<DT\ mmz (Vf x-Vf x) / (P* x-Vf x) 

ifcBftr- 2ifl'>1&< T^tTo LfJbT> ^«0ct5ft = (V 2 x-Vix) / (Px-V t x) 

*#ffl«fc:J:!K Wi;A«l£LTH-tt£««Ltt#e> = V 2 x/Px 

[0 0 6 6] B. W.MEMBV>y\/-^y>?\z£Z>{tLW ffi^T4f5t,&P' coxjag«S:««)S<t, JEJTF O J; 3 K & 

P' x= { (Vf x-Vf x) /Pr} + Vf x 

= (Tf x-TT x) X (vr/Pr) +Ti' x-vr 

= (Tf x-Tf x) X { (Tjy • Px) / (T 2 x • Py) } 

X (Py/Tiy) + Tf x- (Py/Tjy) 
= (Tf x-Tf x) /T 2 x) • Px+ (Tf x/Tiy) • Py 
[0 0 6 9] H«KLT, ^i^Eft^l 12^ <h^^i^^4t§0T\ Lfc^T, :Wpr^ 

(V 2 ' y-Vf y) / (P* y-Vi' y) =pr S c 

P' y= ( (V 2 ' y-Vi' y) /Pr) +Vi' y 

= (T 2 f y-Tf y) X (vr/Pr) +Tf y-vr 
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= (T2* y-Ti' y) x 
X (Py/Tiy) +Ti 
= <T 2 ' y-TT y) / 
[0 0 7 0] Z.<D£v\Z. Ti, T 2 . T3£lH,&<fc-r£ 

tt , T2 . T 3 m«^n£ftii 1 2K*»-r 

SUB, &mnti<D\M.ME.mB 1 1 1 CDrtlBW^jfeP co x 
P' i:bT*«)«)C:i:*^ffi3ftCi:SrjK»bT^^, U 

^^atCcfco, mcA%otLxm-' 
[0 0 7 1] ^Jico^tc, *^»i o 0<£>f*igE£:}g2Efc 

a^SCt^frfcn*, IMfcWlCtt, #]*_fcEEI 1 6 t^- 
#H^2 0 l**fl£«3ftfc», H«*JL&a* 

5*— 50 tfROM2d^K*HiSn, S$Ii2 0 1(^) 
Blffi*?) WLT, JSJ^ Ell 6<D$Emffi&2 0 2 » 
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27 

<»&&i%l£?Zm&»#7—T — ?A~F£\ZVLft2n 
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«IE#<0^— * (AD- 1 ) \$&^fzm 
If, miEW(D^-9 (AD=2) fcM£ofc*«£^3Ji 
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Xfyys 4 1 4 tCittfo — ±E7ryyS4 
0 2TX*-hX< 7^*>tT^6»n«, Xf7 
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tC^^>^b, XT7yS44 4ti0^<U^7^ 

3<h, Xf7^S 4 4 6 {CiSAyTf^iE^^: ^ U7L (0J 
^j$tDEI2 0 (C^Tct'StttfiEfta 1 l<Dm^* 
, Xf7^S4 4 8Ti0^tS!lI (pjjfflte 
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T\ 7fyys 4 2 8-?AD#S©«E#S*St5. 40 

7Hl/X#O^ADS [1] /£ttii«>TAD 
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i(:J:^Ti7K$ni) 0 S^t, Xr7^S4 4 4i:I 
tT„ — Xf 77'S4 3 4TtIEX^-hX'f 7f^ 
:*>LT^&tt*U£, Xf7yS 4 3 6-Xf7^S4 
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